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(54) Vehicle security system 

(57) A security system is disclosed for a motor ve- 
hicle having a telecommunications system (22, . 40) and 
a remote locking system (34), A transmitter (36) is pro- 
vided for transmitting a distress signal at the frequency 
of the remote locking system when an alarm condition 



is detected by the security system. Vehicles equipped 
with similar systems may therefore communicate with 
one another and establish a surveillance network in 
which different vehicles can offer assistance to one an- 
other. 
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Description 

Field of the invention 

[0001] The present invention relates to a vehicle se- 
curity systems. 

Background of the invention 

[0002] Vehicle security systems, especially for public 
transport vehicles, have already been proposed, for ex- 
ample in US 5,926,21 0, that make use of on-board cam- 
eras to record events taking place within and outside a 
vehicle. The cameras are used to record image data 
when a panic button is pressed or when an impact sen- 
sor detects a collision. The image data is recorded on 
disc and may also be relayed to a remote location by a 
radio link. 

[0003] Intrusion detectors that incorporate a video re- 
cording system are also known, for example from FR 
2,784,065, which transmit not only the visual data but 
also data locating the position where the recording took 
place. 

[0004] A problem encountered with a security system 
having even this level of sophistication is that the radio 
or the vehicle cellular telephone system, which is relied 
upon to summon assistance, may be out of action for a 
variety of reason. For example, its external antenna may 
have been broken or the vehicle may simply be out of 
range of a telephone cell. 

Object of the invention 

[0005] The present invention seeks therefore to pro- 
vide a security system that is capable of summoning 
help even in the event of failure of its own radio commu- 
nication system. 

Summary of the invention 

[0006] According to one aspect of the present inven- 
tion, there is provided a security system for a motor ve- 
hicle having a telecommunications system and a remote 
locking system, characterised by a transmitter for trans- 
mitting a distress signal at the frequency of the remote 
locking system when an alarm condition is detected by 
the security system. 

[0007] In this aspect of the invention, use is made of 
the remote locking system to transmit a distress signal 
so that assistance may be requested even when the tel- 
ecommunications system is inoperative for any reason. 
[0008] According to a second aspect of the invention, 
there is provided a motor vehicle fitted with a security 
system having a telecommunications system and with 
a remote locking system, characterised by a radio re- 
ceiver operating at the frequency of the remote locking 
system and a decoderfor sensing when a distress signal 
is received from another near-by vehicle by the latter 
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receiver, the telecommunications system of the security 
system being operative to relay a signal to a remote lo- 
cation in response to receipt of the distress signal from 
the near-by vehicle. 

5 [0009] In this aspect of the invention, help is sum- 
moned from near-by vehicles so that in the event of the 
telecommunications system of the vehicle under attack 
being inoperative, the telecommunications system of a 
near-by vehicle can be used to relay a request for as- 

10 sistance to a remote location. 

[0010] By fitting all the vehicles of a given manufac- 
turer, or indeed all vehicles, with a means for communi- 
cating with one another over the radio band used the 
remote locking system, the invention can provide a net- 
's work of vehicle security systems that look out for each 
other as well as for themselves and give assistance to 
each other when notified of an attack on any vehicle in 
the network. The network is geographically constrained 
by the range of the transmitters and receivers of the re- 

20 mole locking systems and for this reason there is little 
danger of system overload. In a sense, therefore the in- 
vention establishes a "neighbourhood watch" system 
rather than a network consisting of all the vehicles fitted 
with security systems of the invention. 

25 [0011] The nature of the signal that is transmitted to 
summon help may vary considerably. For example, it 
could be transmitted to a central monitoring station. Al- 
ternatively, it could be transmitted as a message to a 
pager or to an email address of the owner of the vehicle 

30 under attack. 

[0012] The relayed information may consist of data re- 
ceived from the vehicle under attack, such as a vehicle 
ID, GPS location information, or images obtained by on- 
board video cameras of the security system. 

35 [0013] Alternatively, the data may be generated at 
least in part by the vehicle acting as a relay station. For 
example, the vehicle giving assistance may activate its 
own external video cameras and their images to the re- 
mote location. 

40 [0014] Both in the vehicle under attack and in a vehi- 
cle giving assistance, recording means may be provided 
to record image data for later retrieval or transmission. 
[0015] An alarm condition may result from a variety of 
triggers, which may be conventional. For example, the 

45 security system may have means for detecting the 
opening of doors, vehicle tilt, changes in magnetic or 
electric field, video acoustic or infra-red sensors for de- 
tecting an intrusion into the body of the vehicle, breaking 
of glass, or shocks caused by a collision or impact with 

so a heavy implement. Indeed, any signal indicative of an 
unauthorised attempt to enter into ortamper with the ve- 
hicle may serve to trigger an alarm condition. 
[0016] It is preferred thatthe security system have first 
video cameras with fields of view external to the vehicle 

55 and second video cameras with fields of view in the ve- 
hicle. When a distress signal is received from a near-by 
vehicle, then the images from the first video cameras 
are preferably transmitted to a central location or an 
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email address or stored for later transmission if the ve- 
hicle communications system is temporarily inactive. 
[0017] It is appreciated that when all the components 
of the security system are active, the drain on the vehicle 
battery may be substantial. In orderto mitigate this prob- 
lem, it is preferred for the security system to different 
modes of operation with different quiescent current re- 
quirements. 

[0018] In a preferred embodiment, the security sys- 
tem has a first maximum diligence mode in which inter- 
nal and external video cameras are all activated, a sec- 
ond reduced current mode in which the external video 
cameras are inoperative but the system using other 
means such as active infra-red and microwave contin- 
ues to monitor the area outside the vehicle and a third 
stand-by mode in which only the internal cameras and 
devices sensitive to activity within or at the perimeter of 
the vehicle can trigger an alarm condition. In this way, 
the user may select the mode best suited to the envi- 
ronment where the vehicle is parked while limiting the 
drain on the vehicle battery. 

[0019] When such a vehicle is operating in a reduced 
current mode, it is preferred that it should switch to itself 
to the maximum diligence mode automatically when an 
alarm condition is activated or a distress signal is re- 
ceived from another vehicle in the vicinity. 

Brief description of the drawings 

[0020] The invention will now be described further, by 
way of example, with reference to the accompanying 
drawings, in which the single diagram shows a block di- 
agram of a vehicle security system of the invention. 

Detailed description of the preferred embodiment 

[0021] The illustrated vehicle security system com- 
prises an on board computer 22 and modem connected 
to a keyboard 24. The computer 22 is further connected 
to a mobile phone 40 via its internal modem, and to a 
global positioning system (GPS) receiver 26 which sig- 
nals to the computer 22 the exact geographical location 
of the vehicle. 

[0022] The computer 22 is further connected to re- 
ceive information from a digital image processor 10, 
which in turn receives images from cameras 12, 14 and 
16. The processor 10 also sends images to a display 
unit 18 which may be a liquid crystal display (LCD) for 
displaying images to a vehicle driver. Camera 16 is an 
interior camera, mountable inside the vehicle so as to 
provide a comprehensive image of the interior of the ve- 
hicle potentially allowing an intruder to be recognised. 
Camera 14 is a night vision camera, allowing intruder 
recognition in the dark, and may be mounted either in- 
side or outside the vehicle. Camera 12 is a rearward fac- 
ing camera, which acts as a reversing aid. Again, this 
may double as a surveillance camera when required to 
record a potential intruder into the vehicle. 
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[0023] The computer 22 is f u rther connected to a body 
control module 38 which incorporates the vehicle's cen- 
tral locking system and also acts to transmit and receive 
information. The body control module 38 receives sig- 

5 nals from sensors 28, 30 and 32 serving to detect a po- 
tential or actual intrusion into to the vehicle. 
[0024] Sensors 28 are perimetric sensors that include 
such items as door, trunk and hood activated switches 
and glass break sensors (high frequency microphones). 

10 [0025] Sensors 30 are volumetric sensors that detect 
mass movement primarily within the interior compart- 
ment by the use of microwave or ultrasound. 
[0026] Sensors 32 are additional sensors which can 
use active infra-red to detect movement external to the 

'5 vehicle, for use when the vehicle is parked in a remote 
off-road location. They may also include sensors to de- 
tect shock or tilting of the vehicle. 
[0027] The body control module 38 also receives in- 
formation from a remote control locking receiver 34 

20 which itself is sensitive to received RF signals. These 
signals may either be transmitted by a remote control 
device 34 used by the drive to lock and unlock the ve- 
hicle or by another similarly equipped motor vehicle. 
[0028] The body control module 38 is further connect- 

25 ed to a transmitter 36, capable of transmitting a signal 
at the frequency of the remote locking to allow different 
vehicles equipped with the security systems to commu- 
nicate with one other. 

[0029] The body control module 38 incorporates 
30 locks, which include conventional key operated locks 
(not shown) in the driver and passenger side doors. 
[0030] The security system is armed simultaneously 
with the locking of the doors either by using a key or the 
remote control. The system is configured to run in a 
35 number of different modes having different levels of sur- 
veillance and different levels of power consumption. The 
system has the ability to switch between these modes 
cither automatically orthe mode may be selected by the 
operator depending on where the vehicle is parked. 
40 [0031] In the maximum diligence mode, images ex- 
ternal and internal to the car are stored at regular inter- 
vals. 

[0032] To avoid exceeding the available storage ca- 
pacity, image recognition software can be used so that, 

45 the camera is only activated when a change of the image 
occurs within a predefined region of the field of view. 
[0033] In a reduced current mode, images are only re- 
corded when "extended volumetric sensors" detect a 
person near to the vehicle (e.g. active infra-red, or mi- 

so crowave with a range which extends beyond the window 
glass). 

[0034] In a standby mode, the cameras are only acti- 
vated if a perimetric or internal volumetric alarm has 
been triggered. 
55 [0035] The activation of the system in any operating 
mode enables sensors 28, 30 and 32 which are ar- 
ranged to detect an intrusion. The body control module 
38 and on board computer 22 analyse the information 
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from these sensors and decide the best course of action 
to deal with a situation. Such signals may represent a 
passerby looking inthe window of the vehicle, orashop- 
ping trolley contacting with the bodywork, or indeed an 
intruder successfully gaining entry into the passenger 5 
compartment. Each of these warrants a different form 
of response from the security system. 
[0036] For example if the additional sensors 32 detect 
the presence of a person in the immediate vicinity of the 
vehicle, the computer 22 may sound a short warning 10 
tone, to alert the passer by that his presence is known 
to the vehicle. 

[0037] If an intrusion is detected by the perimetric and 
volumetric sensors 28 and 30, it would suggest that 
there is an intruder inside the vehicle. At this point, the is 
computer 22, would begin to store images from the in- 
terior camera 16 and raise an audible siren. The com- 
puter 22 is also capable of transmitti ng its exact location , 
learned from the GPS receiver 28, and any other rele- 
vant information, via the modem and mobile phone 40 20 
to an alert call centre. In doing so, the call centre knows 
theexacttimeandplaceof an intrusion, and if necessary 
can alert the local police or the vehicle owner. 
[0038] A potential problem here is the dependence of 
the system on radio reception required for GPS and mo- 25 
bile phone transmission. In a remote location, there can 
be a lack of cellular phone signal which would prevent 
the system from uploading its information. Further to 
this, GPS requires a simultaneous direct signal from 
three satellites, meaning the system would be compro- 30 
mised in a car park, tunnel or similar obstruction if one 
such signal could not be received. Damage to aerials 
(not shown) attached to the exterior of the vehicle would 
also compromise both of these systems. 
[0039] In such a situation, a distress signal is sent via 35 
the transmitter 36 to surrounding vehicles capable of re- 
ceiving such information. If surrounding vehicles are fit- 
ted with a similar or compatible system, unaffected by 
radio reception problems, then they can transmit the in- 
formation they have received via their own remote cen- 40 
tral locking receivers (not shown) to the alert call centre. 
[0040] Reception of a distress signal from a nearby 
vehicle will instruct the system to move to maximum dil- 
igence mode, as a higher level of precaution. It is further 
possible to instruct nearby vehicles to retransmit the dis- 45 
tress signal through the transmitter 36, thereby extend- 
ing the reach of the signal, and the number of cars at- 
tempting to contact the call centre. 
[0041 ] It is possible to encode the distress signal with 
a marker which increments each time the distress signal so 
is regenerated, and ceases to regenerate the signal 
when the marker exceeds a preset value, thus prevent- 
ing the signal reaching too far. 
[0042] The effect of these transmissions is that a net- 
work of cars in the same area, form a neighbourhood 55 
watch, increasing the difficulty of stealing a car, as all 
local car security systems would require disabling, to 
prevent the alert to the theft of one. 
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[0043] As a further possibility, one may provide a pan- 
ic button on the hand held remote control unit for acti- 
vating nearby vehicles to turn ontheircameras.Thiscan 
achieve improved personal safety. 
[0044] It is possible to encode the email address or 
telephone number of the attacked vehicle's owner into 
the transmitted signal so that surrounding cars can alert 
the owner and transmit their pictures to the owner of the 
vehicle should a central agency not be employed. 
[0045] It will be appreciated that various modifications 
may be made to the system without departing from the 
scope of the invention as set out in the independent 
claims. For example immobilisation of the vehicle and 
other such features common in the art may be incorpo- 
rated into the security system. 



Claims 

1. A security system for a motor vehicle having a re- 
mote locking system (34), characterised by a 
transmitter (36) for transmitting a distress signal at 
the frequency of the remote locking system (34) 
when an alarm condition is detected by the security 
system. 

2. A security system as claimed in claim 1, further 
comprising a telecommunications system (22,40) 
for sending a distress signal to a remote location 
when an alarm condition is detected by the security 
system. 

3. A security system for a motor vehicle having a re- 
mote locking system characterised by a receiver 
(34) connected to a decoder (38) for sensing when 
a distress signal is received from another near-by 
vehicle and having a telecommunications system 
(22,40) for relaying a distress signal to a remote lo- 
cation in response to receipt of the distress signal 
from the near-by vehicle. 

4. A security system as claimed in any preceding 
claim, further comprising a global positioning sys- 
tem (GPS) receiver (26) for monitoring the position 
of the automotive vehicle. 

5. A security system as claimed in any preceding 
claim, further including at least one camera at- 
tached to the motor vehicle for producing internal 
and/or external pictures of the vehicle. 

6. A security system as claimed in claim 5, wherein 
the camera is activated on detection of an alarm 
condition. 

7. A security system as claimed in claim 5 or 6, where- 
in the camera is activated on detection of a distress 
signal from a nearby vehicle. 
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8. A security system as claimed in any of claims 5 to 
7, further including means for digitally storing imag- 
es produced by the camera. 

9. A security system as claimed in any preceding 5 
claim, wherein the transmitted distress signal in- 
cludes encoded information relatingto the email ad- 
dress and/or phone number of the proprietor of the 
motor vehicle. 

10 

10. A security system as claimed in any of claims 5 to 

9 when appended to claim 4, wherein the transmit- 
ted distress signal includes information relating to 
the identity of the vehicle and its GPS position. 

11. A security system as claimed in any of claims 5 to 

10 when appended to claim 2 or 3 . wherein the 
transmitted distress signal includes images cap- 
tured by the camera. 

20 

1 2. A security system as claimed in claim 3 or any claim 
appended thereto-, further comprising a transmitter 
(36) for re-emitted a distress signal when it is de- 
tected, thereby extending the number of vehicles 
which receive the distress signal. 25 

13. A security system as claimed in claim 12, further 
comprising means for encoding the distress signal 
with a marker which increments each time the dis- 
tress signal is regenerated, and ceases to regener- 30 
ate the signal when the marker exceeds a preset 
value, 
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